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A B S T R A C T
Background: Right ventricular outﬂow tract (RVOT) stenosis and pulmonary regurgitation (PR) are
important residua and sequelae in adult tetralogy of Fallot (TOF) patients. Auscultation of the heart
sound is a useful tool to detect and evaluate these lesions, but there was no previous report regarding
heart sound in adult TOF.
Methods: We enrolled consecutive TOF outpatients from January 2013 to October 2013 in our adult
congenital heart disease clinic. Phonocardiogram with phono-recording was performed with MES-1000
(Fukuda-Denshi Co., Tokyo, Japan), and compared heart sound with echocardiographic parameters.
Results: A total of 30 TOF patients were enrolled [age, 34.7  12.8 years; 14 males (46.7%)]. In all 30
patients, phonocardiography was clearly recorded. Eighteen patients (60.0%) had the single second heart
sound, which wasmore frequently observed before than after pulmonary valve reoperation (75.0% vs 11.1%).
The single second heart sound was also associated with PR. In 18/30 (60%), diastolic murmur was associated
with moderate PR (p = 0.008). In 14/30 (46.7%), systolic murmur was associated with moderate RVOT
stenosis (p = 0.012).
Conclusion: Phonocardiogram was a useful tool to detect RVOT lesions. We should listen to heart sound
carefully especially focusing on the second heart sound, systolic, and diastolic murmur.
 2014 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.Introduction
Tetralogy of Fallot (TOF) is one of the most common types of
adult congenital heart diseases [1]. Recently, TOFmanagement has
led to dramatic improvements in early survival. But the manage-
ment of TOF after repair is complicated due to arrhythmia, cardiac
failure, sudden death, and reoperation [2]. Right ventricular
outﬂow tract (RVOT) stenosis and pulmonary regurgitation (PR)
are the most common complications in repaired TOF [3,4]. We
should detect these abnormalities, but there is no consensus about
how and when to detect them. Theoretically, auscultation of heart
sound including second heart sound and heartmurmur is clinically
useful to detect these abnormalities, but there is no report about
the usefulness and feasibility of these physical ﬁndings in adult
patients with TOF.
We investigated whether phonocardiogram is a useful tool to
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Patient selection
We enrolled all consecutive adult TOF patients at the outpatient
clinic from January 2013 to October 2013 in our adult congenital
heart disease clinic. We performed phono-recording and phono-
cardiogram in every patient.
Recording
Phonocardiogram with phono-recording was performed with
MES-1000 (Fukuda-Denshi Co., Tokyo, Japan). Microphones were
placed on the second left sternal border, second right sternal
border, Erb area, and apex. Recording was performed in different
frequency ranges with ﬁlters with nominal frequencies of 50, 100,
160, and 315 Hz. Recording was performed for 2 min in supine
position with normal respiration after 5-min rest period.
Phonocardiogram analysis
Phonocardiogram was analyzed under 100 mm/s calibration.
With auscultation sounds (phono-recording), we conﬁrm that there
were no signiﬁcant artiﬁcial sounds. Single second heart sound isreserved.
[(Fig._1)TD$FIG]
Fig. 1. Phonocardiogram at pulmonary area in 315 Hz band. (A) Patient no. 17.
Systolic murmur and diastolic murmur without apparent pulmonary component of
second heart sound (arrow). (B) Patient no. 16. Mild systolic and diastolic murmur
with apparent pulmonary component of second heart sound (arrowhead).
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pulmonary area in 315 Hz band during each respiratory cycle [5]
(Fig. 1). With the onset of the electrical depolarization (Qwave) as a
constant point of reference, the time interval to the ﬁrst component
of the early systolic sound (Q-systolic time), and diastolic murmur
duration was corrected for the heart rate as previously reported [6].
The third and fourth heart sounds were considered to be present
whenever the characteristic low-frequency vibrations of more than
10%of the height of the secondheart soundand the ﬁrst heart sound,
respectively, were recorded in the 50 Hz band [7].
Echocardiography
Echocardiography was performed with the patient in the left
decubitus position using iE33 ultrasound system with an S5
transducer (Philips Medical Systems, Andover, MA, USA). The
severity of valve disease was classiﬁed as mild, moderate, and
severe according to previous reports [8,9]. Signiﬁcant RVOT stenosis
and PR were deﬁned when the severity was moderate or severe.
Statistical analysis
Continuous variables are expressed as mean  standard devia-
tion, and comparisons between the groups were made with Mann–
Whitney U-test. Categorical data were compared between the groups
with the x2 or Fisher’s exact test. Box plots were used to show the
median, minimum, and maximum values, and 25th to 75th
percentiles of corrected diastolic murmur duration for the groups
divided by pulmonary severity. Statistical signiﬁcance was inferred
when p < 0.05. All statistical testing and data analysis were
performed with SPSS version 17 (SPSS Inc., Chicago, IL, USA).
Results
Patients
A total of 30 TOF patients were enrolled [age, 34.7  12.8 years;
14 males (46.7%)]. We included 3 patients (10%) without intracardiacrepair (ICR) and 11 patients (36.7%) were reoperated at age of
30.1  12.9 years (Tables 1 and 2).
Phonocardiographic results
Eighteen patients (60.0%) had the single second heart sound.
The single second heart soundwasmore frequent before than after
reoperation of RVOT stenosis (75.0% vs 11.1%). The single second
heart sound was not associated with RVOT stenosis, but with PR.
QRS duration was not associated with single second heart sound
(Table 3). The single second heart sound had a sensitivity of 62.5%
and a speciﬁcity of 40.9% for the prediction of RVOT stenosis. For PR
the sensitivity was 93.3% and the speciﬁcity was 73.3%.
Diastolic murmur was detected in 18 patients (60%). All
diastolic murmurs were in early diastole and associated with PR
(Table 4). Aortic regurgitation was only detected in six patients,
and diastolic murmur could be heard in three patients with
moderate aortic regurgitation. Diastolic murmur had a sensitivity
of 86.7% and a speciﬁcity of 66.7% for the prediction of PR.
Systolic murmur was heard in 19 patients (63.3%, mid-systolic
murmur, n = 14; pansystolic murmur, n = 5). Mid-systolic murmur
was heard in seven of eight signiﬁcant RVOT stenosis patients
(87.5%). Mid-systolic murmur had a sensitivity of 87.5% and a
speciﬁcity of 68.2% for the prediction of RVOT stenosis. Pansystolic
murmur was heard in two of three residual ventricular septal
defect (VSD) patients (66.7%), which was not statistically signiﬁ-
cant (Table 4).
There was no relationship between Q-systolic time and RVOT
peak velocity by echocardiography (r = 0.004, p = 0.998) (Fig. 2A).
A comparison of diastolic duration between each severity of
pulmonary regurgitation showed severe pulmonary regurgitation
had a tendency of shorter corrected diastolic duration (but not
signiﬁcant, p = 0.423) (Fig. 2B).
Discussion
Appropriate management of adult TOF is important. Among
many late complications, residual anatomical and physiological
abnormalities in RVOT are the most important. Various imaging
modalities and physiologic assessments were developed and
applied to repaired TOF patients, but there was no consensus
about methods and optimal timing of performing these tests [4].
Auscultation and phonocardiogramwere not new but inexpensive,
repeatable, and less invasive objective tests. This is the ﬁrst study
on the usefulness of phonocardiogram in adult TOF patients.
Second heart sound
The second heart sound usually consists of aortic and
pulmonary components.We canhear physiologically split second
heart sound in normal healthy patients. In unrepaired TOF
children, the second heart sound was always single due to
dysplastic and/or stenotic pulmonary valve and relatively
anterior aorta [5]. Pulmonary component could be audible in
about 30% of unrepaired adult TOF patients [10]. In patients with
repaired TOF with moderate-to-severe PR there might be a single
second heart sound, but there were no previous reports on the
clinical implication of single second heart sound in adult patients
with repaired TOF [11,12]. In adult patients with repaired TOF, PR
gradually increased due to deterioration of pulmonary valve
function [13]. In our study, the single second heart sound was
associated with severe PR, which helps understanding the
pathophysiological cause of PR. The pulmonary valve dysfunction
due to early calciﬁcation of handmade pulmonary valve during
childhood might induce loss of pulmonary valve component of
the second heart sound. After reoperation of RVOT with artiﬁcial
Table 1
Patient characteristics and phonocardiographic results.
Age Sex RVOT
reconstruction
Age of
ICR
MAPCA PA Reoperation Residual
VSD
Single
S2
Systolic
murmur
Diastolic S3 S4 QRS
duration (ms)
Female Transannular patch
with monocuspid valve repair
5   PVR   – None + + 142
62 Female – –   – + + Mid-systolic Present + + 86
23 Male Transannular patch
with monocuspid valve repair
4   PVR   – None +  110
24 Female Transannular patch
with monocuspid valve repair
2   PVR   Mid-systolic None + + 156
19 Female Transannular patch
with monocuspid valve repair
2   –  + Pansystolic
murmur
Present + + 154
40 Female Transannular patch
with monocuspid valve repair
5   –  + Mid-systolic Present +  158
54 Male Transannular patch
with monocuspid valve repair
10   –   Mid-systolic None +  136
35 Male Pulmonary valve valvotomy 2   Pulmonary valve plasty   – None +  150
16 Female Pulmonary valve valvotomy 5   Pulmonary valve plasty   – None + + 138
40 Male Pulmonary valve valvotomy 3   PVR   Mid-systolic None +  170
33 Female Pulmonary valve valvotomy 5   –  + Mid-systolic Present +  144
30 Female Pulmonary valve valvotomy 2   –  + – Present +  148
19 Female Transannular patch
with monocuspid valve repair
1   –  + – Present + + 162
57 Female Right ventricular outﬂow tract and
left pulmonary artery patch plasty
23   PVR   – None +  128
23 Female Transannular patch
with monocuspid valve repair
4   –  + – Present + + 90
21 Female Transannular patch
with monocuspid valve repair
2   –   – Present +  136
40 Male Pulmonary valve valvotomy 3   –  + Mid-systolic Present +  168
31 Male – – + + – + + Pansystolic
murmur
Present   172
38 Female Transannular patch
with monocuspid valve repair
3   PVR   – None + + 136
28 Female Transannular patch
with monocuspid valve repair
6   –  + Pansystolic
murmur
Present + + 108
45 Male Pulmonary valve valvotomy 2   PVR   Pansystolic
murmur
None + + 206
52 Male Transannular patch
with monocuspid valve repair
11   –  + Mid-systolic Present +  142
36 Male Rasteli operation 5   –   Mid-systolic + + 130
47 Female Rasteli operation –  + – + + Pansystolic
murmur
Present +  86
21 Male Rasteli operation 2 +  PVR  + Mid-systolic None   170
32 Female Transannular patch
with monocuspid valve repair
4   –  + Mid-systolic Present +  86
45 Male Transannular patch
with monocuspid valve repair
5   –  + Mid-systolic Present + + 162
19 Male Transannular patch
with monocuspid valve repair
1   –  + – Present + + 108
48 Male Transannular patch
with monocuspid valve repair
6   PVR  + Mid-systolic Present + + 180
42 Male Transannular patch
with monocuspid valve repair
4   –  + Mid-systolic Present + + 164
RVOT, right ventricular outﬂow tract; MAPCA, major aortopulmonary collateral artery; PA, pulmonary atresia; VSD, ventricular septal defect; S2, second heart sound; S3,
third heart sound; S4, fourth heart sound; ICR, intracardiac repair; PVR, pulmonary valve replacement.
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component of the second heart sound during valve function
which is normal.
Regurgitation murmur
Diastolic murmur was classiﬁed into early and mid-diastolic in
timing, and mid-diastolic murmur usually suggests atrio-ventric-
ular valve stenosis. Early diastolic murmur indicates aortic or
pulmonary regurgitation. In patients with TOF, RVOT stenosis and
PR were common as previously mentioned. In our study, we could
detect diastolic murmur in more than three-quarters of PR
patients. Regurgitation murmur could be easily detected by
auscultation and phonocardiogram.A previous echocardiographic study had already shown that the
more severe the pulmonary valve regurgitation, the shorter the
duration of regurgitation [8]. Diastolic murmur duration is
considered to be shorter, according to the severity of RVOT stenosis
[14].We could ﬁnd that relation, but itwas not signiﬁcant. In case of
severe regurgitation, it might be the case. But we could not show in
our TOF patients due to many patients with mild or moderate
regurgitation. We wait for another large-scale study to conﬁrm the
relationship between PRduration and severity in adult TOF patients.
Systolic murmur
A previous report showed RVOT stenosis alone was rarely
compared with RVOT stenosis with PR (9.5% vs 70.0%) [15]. In
Table 2
Patient characteristics.
Age (year) 34.712.8
Male, n (%) 14 (46.7)
Height (cm) 160.610.3
Weight (kg) 52.910.8
BSA (m2) 1.50.2
Associated anomalies
MAPCA, n (%) 2 (6.7)
22q11.2 deletion syndrome, n (%) 1 (3.3)
PA, n (%) 4 (13.3)
Operation
First operation age (year) 4.53.5
BTshunt, n (%) 7 (23.3)
ICR, n (%) 27 (3)
ICR age (year) 5.5 (4.9)
Transannular patch with monocusp repair, n (%) 17 (56.7)
Pulmonary valve valvotomy, n (%) 9 (30)
Reoperation
Number, n (%) 11 (36.7)
Age (year) 30.112.9
Complication
Arrhythmia, n (%) 8 (26.7)
Supraventricular tachycardia (AFL/AT/PSVT), n (%) 4 (13.3)
VT, n (%) 1 (3.3)
NSVT, n (%) 1 (3.3)
Symptomatic PVC, n (%) 2 (6.7)
IE, n (%) 1 (3.3)
PLE, n (%) 1 (3.3)
TIA, n (%) 1 (3.3)
Gall bladder stone, n (%) 1 (3.3)
Brain abcess, n (%) 2 (6.7)
Hemoptysis, n (%) 1 (3.3)
Myocardial infarction, n (%) 1 (3.3)
Sleep apnea syndrome, n (%) 1 (3.3)
Tumor operation, n (%) 3 (10)
QRS duration (ms) 139.930.8
BSA, body surface area; MAPCA, major aortopulmonary collateral artery; PA,
pulmonary atresia; BTshunt, Blalock–Taussig shunt; ICR, intracardiac repair;
AFL, atrial ﬂutter; AT, atrial tachycardia; PSVT, paroxymal supra ventricular
tachycardia; VT, ventricular tachycardia; NSVT, non-sustained ventricular
tachycardia; PVC, premature ventricular contraction; IE, infectious endocardi-
tis; PLE, protein losing enteropathy; TIA, transient ischemic attack.
Table 4
Murmur data.
Diastolic murmur No Present p value
n=12 n=18
AR 0.637
Mild 1 (8.3) 2 (11.1)
Moderate 0 (0) 3 (16.7)
PR 0.025
Mild 2 (16.7) 2 (11.1)
Moderate 2 (16.7) 11 (63.1)
Severe 0 (0) 2 (11.2)
Moderate AR 0 (0) 3 (16.7) 0.255
Moderate PR 2 (16.7) 13 (72.2) 0.008
Systolic murmur
Mid-systolic murmur No Present p value
n=16 n=14
Residual VSD 5 (31.3) 2 (14.3) 0.399
Moderate AS 0 (0) 1 (7.1) 0.467
Moderate RVOTS 1 (6.4) 7 (50.0) 0.012
Systolic murmur
Pansystolic murmur No Present p value
n=25 n=5
Residual VSD 1 (4.0) 2 (40.0) 0.064
Moderate AS 1 (4.0) 0 (0) N.S.
Moderate RVOTS 8 (32.0) 0 (0) 0.287
AR, aortic regurgitation; PR, pulmonary regurgitation; VSD, ventricular septal
defect; AS, aortic stenosis; RVOTS, right ventricular outﬂow tract stenosis; N.S.,
not signiﬁcant.
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ventricular outﬂow patching has been used for the primary repair
of TOF [16]. This techniquemay protect against the development of
severe PR after repair, which results in a lower incidence of
sustained ventricular tachycardia and sudden death than in
previous reports from North America and Europe [17,18]. In turn,Table 3
Second heart sound.
No Present p value
n=12 n=18
Single second heart sound
MAPCA 0 (2) 2 (0) 0.485
PA 0 (0) 4 (22.2) 0.13
Residual VSD 0 (0) 3 (16.7) 0.255
ICR 12 (100.0) 15 (83.3) 0.255
Pulmonary valve reoperation 9 (75.0) 2 (11.1) 0.001
Pulmonary valve replacement 7 (58.3) 2 (11.1) 0.013
Plumonary valve valvuloplasty 2 (16.7) 0 (0) 0.152
Moderate AR 0 (0) 3 (16.7) 0.255
Moderate AS 0 (0) 1 (5.6) N.S.
Moderate PR 1 (8.3) 14 (77.8) <0.001
Moderate RVOTS 3 (25.0) 5 (27.8) N.S.
Moderate RVOTS or PR 3 (25.0) 15 (83.3) 0.002
QRS duration>180ms, n (%) 1 (8.3) 1 (5.6) N.S.
QRS duration (ms) 144.824.3 138.2234.0 0.767
MAPCA, major aortopulmonary collateral artery; PA, pulmonary atresia; VSD,
ventricular septal defect; ICR, intracardiac repair; AR, aortic regurgitation; AS,
aortic stenosis; PR, pulmonary regurgitation; RVOTS, right ventricular outﬂow
tract stenosis; N.S., not signiﬁcant.the main indication for reoperation in Japan is pulmonary stenosis
compared with PR [4]. We should care for isolated RVOT stenosis.
In our study, a systolic murmur was useful to detect moderate
RVOT stenosis (87.5% detection rate). But we could not show a
positive relationship between the Q-systolic time and peak RVOT
velocity, which is in conﬂict with a previous study [6]. Compared
with a previous report, our Q-systolic time was longer, which
possibly meant our study included mild stenotic patients. We
could not conclude this only by our study. We should wait for
further qualitative phonographic data regarding systolic murmur
and clinical RVOT stenosis severity.
Although the auscultation and phonocardiogram are good
screeningmethods, we should pursuemore appropriate evaluation
methods to manage RVOT severity properly.
Limitations
There were several limitations that need to bementioned. First,
the total number of patients was small. As previously mentioned,
there were only two patients with severe PR. If we had included
more patients with severe PR, the results might have been
different. We should perform further evaluation of quantitative
analysis of phonocardiogram in patients with adult TOF. In our
study, we could conclude that physical examination and phono-
cardiogram are useful to detect several anomalies in adult TOF
patients. Second, PR assessment was performed by echocardiog-
raphy. In western countries, magnetic resonance imaging was gold
standard, but in Japan, echocardiography was the most popular
preoperative evaluation tool to perform reoperation [4]. Although
previous reports have shown good correlation between echocar-
diography and magnetic resonance imaging [8], it might affect the
PR severity. Third, unfortunately, we did not perform right heart
catheterization especially within several months before phono-
cardiography to evaluate the pulmonary arterial pressure. Pulmo-
nary hypertension might affect the phonocardiographic results.
However, in repaired TOF, we believe, the incidence of pulmonary
hypertension is low except for patients with VSD-pulmonary
[(Fig._2)TD$FIG]
Fig. 2. The qualitative analysis of phonocardiogram. (A) Scatter plot showing the relationship between RVOT peak velocity and Q-systolic murmur time interval. (B)
Comparison of diastolic murmur duration among each category of PR severity. RVOT, right ventricular outﬂow tract; PR, pulmonary regurgitation.
A. Mizuno et al. / Journal of Cardiology 65 (2015) 82–8686atresia or long standing Blalock–Taussig shunt [19]. However, the
number of patients with suspected pulmonary hypertension is
small, so we could not assess the effect of pulmonary hypertension
on phonocardiogram ﬁndings by this study. We need further
invasive strategy to reveal the relationship between pulmonary
hypertension and phonocardiogram. Fourth, phonocardiogram
with phono-recording was not equal to auscultation. In this study,
we did not compare the skill of auscultation between several
physicians, but investigated several physical ﬁndings compared
with residual anatomical and physiological abnormalities in RVOT.
We should investigate the physical ﬁndings in adult congenital
heart disease patients compared with phonocardiogram results,
and improve our auscultation skills.
Conclusion
Phonocardiogramwith phono-recording is a useful tool to detect
RVOTproblems.Weshould listencarefullyespecially for thepresence
of the single second heart sound, systolic murmur, and diastolic
murmur, especially focusing on the timing, severity, and duration.
Conﬂict of interest
No conﬂicts of interest exist in this study.
References
[1] Shiina Y, Toyoda T, Kawasoe Y, Tateno S, Shirai T, Wakisaka Y, Matsuo K,
Mizuno Y, Terai M, Hamada H, Niwa K. Prevalence of adult patients with
congenital heart disease in Japan. Int J Cardiol 2011;146:13–6.
[2] Al Habib HF, Jacobs JP, Mavroudis C, Tchervenkov CI, O’Brien SM, Mohammadi
S, Jacobs ML. Contemporary patterns of management of tetralogy of Fallot:
data from the Society of Thoracic Surgeons Database. Ann Thorac Surg
2010;90:813–9.
[3] Cheung MM, Konstantinov IE, Redington AN. Late complications of repair of
tetralogy of Fallot and indications for pulmonary valve replacement. Semin
Thorac Cardiovasc Surg 2005;17:155–9.[4] Mizuno A, Niwa K, Matsuo K, Kawada M, Miyazaki A, Mori Y, Nakanishi N,
Ohuchi H, Watanabe M, Yao A, Inai K. Survey of reoperation indications in
tetralogy of Fallot in Japan. Circ J 2013;77:2942–7.
[5] Leatham A, Weitzman D. Auscultatory and phonocardiographic signs of pul-
monary stenosis. Br Heart J 1957;19:303–17.
[6] Gamboa R, Hugenholtz PG, Nadas AS. Accuracy of the phonocardiogram in
assessing severity of aortic and pulmonic stenosis. Circulation 1964;30:35–46.
[7] Van deWerf F, Geboers J, Kesteloot H, De Geest H, Barrios L. The mechanism of
disappearance of the physiologic third heart sound with age. Circulation
1986;73:877–84.
[8] Li W, Davlouros PA, Kilner PJ, Pennell DJ, Gibson D, Henein MY, Gatzoulis MA.
Doppler-echocardiographic assessment of pulmonary regurgitation in adults
with repaired tetralogy of Fallot: comparison with cardiovascular magnetic
resonance imaging. Am Heart J 2004;147:165–72.
[9] Zoghbi WA, Enriquez-Sarano M, Foster E, Grayburn PA, Kraft CD, Levine RA,
Nihoyannopoulos P, Otto CM, Quinones MA, Rakowski H, Stewart WJ, Wagg-
oner A, Weissman NJ. Recommendations for evaluation of the severity of
native valvular regurgitation with two-dimensional and Doppler echocardi-
ography. J Am Soc Echocardiogr 2003;16:777–802.
[10] Higgins CB, Mulder DG. Tetralogy of Fallot in the adult. Am J Cardiol
1972;29:837–46.
[11] GotsmanMS, BeckW, Barnard CN, O’Donovan TG, Schrire V. Results of repair of
tetralogy of Fallot. Circulation 1969;40:803–21.
[12] Bouzas B, Kilner PJ, Gatzoulis MA. Pulmonary regurgitation: not a benign
lesion. Eur Heart J 2005;26:433–9.
[13] Zahka KG, Horneffer PJ, Rowe SA, Neill CA, Manolio TA, Kidd L, Gardner TJ.
Long-term valvular function after total repair of tetralogy of Fallot. Relation to
ventricular arrhythmias. Circulation 1988;78:III14–19.
[14] Bousvaros G, Deuchar D. Themurmur of pulmonary regurgitation which is not
associated with pulmonary hypertension. Lancet 1961;278:962–4.
[15] Ruzyllo W, Nihill MR, Mullins CE, McNamara DG. Hemodynamic evaluation of
221 patients after intracardiac repair of tetralogy of Fallot. Am J Cardiol
1974;34:565–76.
[16] Kurosawa H, Imai Y, Nakazawa M, Momma K, Takao A. Conotruncal repair of
tetralogy of Fallot. Ann Thorac Surg 1988;45:661–6.
[17] Geva T. Indications and timing of pulmonary valve replacement after tetralogy
of Fallot repair. Semin Thorac Cardiovasc Surg Pediatr Card Surg Annu
2006;11–22.
[18] Tirilomis T, Friedrich M, Zenker D, Seipelt RG, Schoendube FA, Ruschewski W.
Indications for reoperation late after correction of tetralogy of Fallot. Cardiol
Young 2010;20:396–401.
[19] Waien SA, Liu PP, Ross BL, Williams WG, Webb GD, McLaughlin PR. Serial
follow-up of adults with repaired tetralogy of Fallot. J Am Coll Cardiol
1992;20:295–300.
